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hs P 65 -R-3*r# W-*Kr °1» °l-8-*H *li^3l3-Mr hsp65 

^}» PCRCPolymerase Chain Reation) ^r*r^, «i^H €r*B*Kr ^^^i 

jjUfl^. ol-g-^ RFLP ^(Restriction Fragment Length Polymorphism Anaylsis) *1 

^ SaKH^ ^ oil- ol-g-^ PCR-RFLP ^ ^Ji^S. # 

£ 5 

nl^Bfl^ o.^ = eJ-°H, PCR^, RFLP, hsp 65 
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h s P 65 « °lt BlS^-Bfl^ 

°-4=- {PRIMERS FOR AMPLIFYING HSP 65 GENE OF MYCOBATERIAL SPECIFES AND 

METHOD OF IDENTIFICATION OF MYCOBATERIAL SPECIFES WITH THE SAME} 

£ 1* hs P 65 **i ^ S^H^ vWlfe 

•14. 

£ 2fe n]ia«}-Bfl^-Mf DNA ^ a>*I.S.3>|, *fll£ASr S^^^ 

o] hsp65 M-Bj-tflJl, *U Bfe ^ 

hsp65 -fi-3l*}^ ^^>#^ £^ ^» 44^4. 

£ 3^ nlS^liU^ hS p65 ■fr£*V^ XhoIS. ^^tb °>7> 

E 4fe <3#<M ^rS)€ o]iS«N]^-g-^r hsp65 -fr^V ^^#^r 
XhoIS 2\mk * °}7}sL^ 4 £7l<8*-fc <^tb **HI 44*flfe 

£. 5^ 27^ ^5^11 3 -Mr hsp65^1 ^^^^ a> 

-§-*H PCR-RFLP ^ilS. <S<H*1 Pl^Efls^^ ^#2-1 «3«4* -S-^o] 
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hsp65 -o ^^># ^*K=r ^l^f, £ °lt nl 3^313 -M- * 

<t> tila^^^-(Kycobacterium)^(JB)^fe *L*I. M-HK**) 3 * 
^o] ^-S^l^r ^(species)^ ^W^, 

M^l^ tt, x}^^^ ^ <t- 9Xtt *V#(?E4&)7]>$ ^(saprophytic 

species) * «7fl77>^l 72*(species)°l «*|*| Stl^ . ^ * # 
ol 25<=i^l o] s.^ ^ "£3^ &t}-(Shinnick, T. M., and Good, R.C., 
Mycobacterial taxonomy, Eur. J. Microbiol Infect. Dis., 13(11) : 884-901 (1994) ; 
Murray, P.R., E. J., Baron, M. A. Pfaller, F. C. Tenover, and R. H. Yolken., 
Manualof Clinical Microbiology, 6th Ed. ASM Press, Washington, D. C. 
400-437(1995)). *laiMa|a> A® ^ (Tuberculosis)^ 

S., m^5^(^)(M. tuberculosis complex: TB complexes. 

M. tuberculosis, M. bovis, M. africanum, M. microti^ 4^^1 € < ?1^- 0 H, °1 ^ 
^^(M. tuberculosis)^ 7># £*r^- «*I*.*3. <£b^ fltK 

<8> % 3L-i:^^[ A>-g-o.S. 1980\itB iW*]^ ShhSrfe ^Mfc-S- 

1990\itfl<fl vfl^^^ ^7>S* ^MHJ^^^ flr^r^ ^7} ^^MH 
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- ^ ^ 7 HH SWBloom BR, "Back to a frightening future," Nature 358: 
538-539, 1992; Bloom BR, Murray CJL "Tuberculosis commentaty on a reemergent 
killer," Science, 257: 1055-1064, 1992). ^1 ^fe-MF ^W^H 
^7> Jg-og ^fl iMAS *Vfr°l 7 >3S- ^ ^ 3000*3 °1^M 

<9> ^^-^-^V^^- (Mycobacteria Other than Mycobacterium tuberculosis, MOTT Sfe 

nontuberculous mycobacteria, NTM)^ WAS i*** **M" *^*HH 

50% * r *l*r^ «l:£«i^ttH3^ 0 l M-^^l 50%* *r*]*K2. ^cKGood RC. From 

the Center for Disease Control. Isolation of nontuberculous mycobacteria in the 
United States, 1979. J Infect Dis. 1980;142:779-83.). 1980* HIV(Human 
immunodeficiency virus) . **** **HH ^ 

4(Barnes PF, Bloch AB, Davison PT, Sneider DE Jr: Tuberculosis in patients with 
human immunodeficiency virus infection. N Engl J Med 324: 1644-1649, 1991). 
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<io> sNH^sl ^ -B-^°l 9X3- • «:*V ^ ^3 

^1^^^^^^ ^^£41 4^ 1990^ <W°fl ^Ki^ 4^*^Hi^ 0 l # 
*fl ^S^H wl^^-sj-AV^-?^ 84.2%» ^7>« 

<$*j| ^ ^ ^^-7> ^4(Wolinsky E'- Mycobacterial diseases other 

than tuberculosis. Clin Infect Dis 15: 1-10, 1992). «KH . "1 5L*N 3 * ^ » 

<12> *1 2*1*1 3** 5£^ #H*}7l ^^r *r4^ *3 * 

^ ^ nl^BflEl^ 5^ ^5L7> 2=,^7l KflM AllH -SL2fl A > 

^ ^_a.€r}r}-^ cj-^o] o^rf. zl^ ^ 3(| sfl ^ ( High-performance lipid 
chromatography(HPLO) « ^^afl3S«VSHifl^(Thin layer lipid 
chromatogra P hy(TLC))» *\* ^ ***** ^ 

ii), ^Sj- <a^^-2.S- *1S>|71» *r Slfe Xl4(Nolte FS, Metchock 

B: Mycobacterium, In Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken RH (ed.), 
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Manual of clinical microbiology. American Society for Microbiology, Washington, 
D.C. 400-437, 1995.). 
<is> ^7) ^-s}JLx\, 1990^ clBfls. ^si -B-^^>» M^-S *M ^HS# 

zl ^ 7># tfls^oi ^o] 16S rDNA* S^AS. SH <§7H<g ^ofl £l*fl ^ 

^1 ^A^cf^ ^-^o] &4(Rogal 1 , T, Flohr T, Bottger EC: Differentiation of 
Mycobacterium species by direct sequencing of amplified DNA. / Gen Microbiol 136: 
1915-1920, 1990; Springer B, Stockman L, Teschner K, Roberts GD, Bottger EC, " 
Two-laboratory collaborative study on identification of mycobacteria," molecular 
versus phenotypic methods. 
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/ Clin Microbiol 34: 296-303, 1996. 3; El Amin NM, Hanson HS, Pettersson B, 
Petrini B, Stedingk LV: Identification of non-tuberculous mycobacteria "16S rRNA 
gene sequence analysis vs. conventional methods," Scand J Infect Dis 32: 47-50, 
2000.) *W ACCtFrobe™ (GenProbe, San Diego, USA)^ ^1 "ls^l^ 

^§*Vb yfr^o] °1 w o Vl £ «l-§-°l *°1 fl°<H (false positive) 

o} <^&) cf^o] Haisjji &ri)-(Devallois A, Picardeau M, Paramasivan CN, 

Vincent V, Rastogi N " Molecular characterization of Mycobacterium avium complex 
isolates giving discordant results in AccuProbe tests by PCR-restriction enzyme 
analysis, 16s rRNA sequencing, and DT1-DT6 PCR. / Clin Microbiol 35 : 2767-2772, 
1997) . 

<i4> t^^^-g-^ ^% **H8**|-*IS! ^* °l-§-*M ^ 7 1 

*Kchronometer molecule)* *M *] ^Hl^m* PCR3- °)t 

a> # o| O-^KtH ^7fl*Hr ^-ol^o] «a 7 ]^^£ Sl*|*Hr ^mjL^i* °lt 
^^o^ tp^ofl <£13j ^■ 1 t^r^ PRA (PCR-Restriction analysis) ^^l^r. ^ 
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r/wft =l*\* £sp*5 * 13 7 ^5W 

(Kim BJ, Lee KH, Park BN, Kim SJ, Bai GH, Kim SJ, Kook YH, "Differentiation of 
mycobacterial species by PCR-restriction analysis of DNA (342 base pairs) of the 
RNA polymerase gene (rpoB)," J. Clin. Microbiol. 39: PP 2102-2109, 2001; 
Telenti A, Marches! F, Balz M, Bally F, Bottger EC, Bodmer T. "Rapid 
identification of mycobacteria to the species level by polymerase chain reaction 
and restriction enzyme analysis," J. Clin. Microbiol. 31(2):175-8. 1993). Telenti 
= cq # 7 y ™^6\] <^}^,.hs P 65« PCR^-5-S. ^^VoL ^ltii BstE Il^r Hae IIL2- 
S. =H^}ZL 6>7>S.^ € ^7l«8*^S. sflU* «-a?*H 29^^ ***r *UMM 

A}-g-*flo> ^elwl-g-ol ^3. Hae III^ ^7]7> *h>> 10bp # 

<ie> ^7}<% ^ ^«-§- «B**r^l-, * Bls^al*^ hsp65 

^-^7># ^*}7l fl^ S^H^ ^^>^cfl &t|.. 

<17> SEt^ S-^^r ^S>ul >§^-*>al ^S^Hfl^^ tttfr 
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<is> £4t #7l hs P 65 ^-g- 5^1^^ ^ Xho I* -frJL^^S. 

<i9> «. PlS^-Bflel-a-^ hsp 65 ^-§- S^H, *W*l*rrtfc SEQ ID 

NO: l ^ SEQ ID NO: 2*1] M-Bhi <?§7H«- 7 }*H , ^iS^l ^(Mycobacterium)^ 5 
#S] hsp 65(Heat Shock Protein 65) **d*> *°]*\<LjL WWfc S^l^ 

<20> nls^ej^ hsp 65 S*H>W . «>^*r^.-fe 

SEQ ID NO: 1 « SEQ ID NO: 211 v^tf *7HMr *fc °1**H 
^-g^ hsp 65 *** *Wa. ^71 ^iNH ***** 

£. ol- 4 ]^* °l-g-^r RFLP ^(Restriction Fragment Length Polymorphism)-^.^. ^1-3. 

<2i> g^, «. pls^Bfl^^ $#S] hsp 65 W «>^*l*Mlfe SEQ ID 

NO: 1 ^ SEQ ID NO: 2-1] ^e}-^ $7H** ^ H^l^V ^ Xho I S.^ 
#7l SH]-o]p]^ *l-8-*H A]^.ofl PlS^lB]^ «^ hsp65 -fr£*r 

<22> **g£r -fr^S.*! S.-E- Afl^ol] ^^*>fe *13l^>*r (chronometer 

molecule)<?l hsp 65(Heat Shock Protein 65)* hs P 65 *«l 

^e-V «1«*SH9** **H *#*1* ^ 5ftfe P«* ^H^t *fl 
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ttJL, ^€ hsp65^A Xho-IAS. wl^^ 

<23> *1«HH U-l^- ^^*>JL^} 

<24> ^. cls^-Bflel^ ^-8: W a]^1^V^ i 6 23-bp 

^1 -a-^V f^H 163#*(| <§7H<iJjLE} 806bp^^H^ «g7|A^ # 644-bp^l <g7H^ 
* *V-§-S}&£-^ , 7]€^ Telenti *§-°] 439bp^ -fh^i*} 4€r ^ 

^ 1). 

<25> ^ Bls^l^^ 5^ hs P 65 ^-€^>» ^^>7l ^t!r «H^^r 

°H-*-i- ^71 ^*fH, ^^>#^r ^S^fle^ 4? ^^6\)X\ 1623 bp^ 

hsp65 «7]a^o] ir. tuberculosis (GenBank No. M15467) ^ #. aw'to 

(GenBank No. AF281650) 2^ A^-^^S. 7}^ Tsukamurel la # 

91 T. paurometabola (GenBank No. AF352578H ^* %■ 3^ ^7]^^ &q 

hsp65 ^7]A-1^ ^dQA) 163*1*1)^ 182#*M*1^ # 207fl^ <*7l3. ^€ 3 
^ =EsK|^<2}- 787^*| ^7H^b| 806 ^7lS. # 207fl^ <§7l5. ^p- 

Hi*M*t* A}-g-^ ^ &t=K Stth -3-^^ hs P 65 

664bp -H-^7> ^Z}7] #7) S^M^-fr ^ ^7l SB^-ol 

°1 ^T*Kr J§-^| 7>^1 7l#7.H»l 7>^"t ^7] ZEB-KM^ ^ 
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^^^^ ^ ^>^- IT. tuberculosis^ M. aviumQ 100% <§7l*|<i 

-*3^r ^t?V tj-g- 5^*?! Tsukamurella paurometabola ^-H 100% -SHf^-fc 

£ 5' -ATCGCCAAGGAGATCGAGCT-3' ©la. °1» SEQ ID NO: 141 *W&SL°\ HSPF3S 
£4. S^L ^eM^ 5' -AAGGTGCCGCGGATCTTGTT-3' SEQ ID 

NO: 241 44^*>i HSPR4S. ^*>£4. hsp 65 

= eH>H-fl*|«- £ 141 7fl^^S. 3E.a1^jL %a. 
<26> £ ^]S^-Bflej^ 5^ hsp 65 ^-8- ^ , SEQ ID 

NO: 1 % SEQ ID NO: 241 44\+ ^7H« 3k$= = eW^^ o]^ci\ nl^e^-g^r 

hsp 65 Wfca. ^-71 «MM ^ 

cqs. ol-g-^V' RFLP ^-^(Restriction Fragment Length Polymorphism).^ S. n]s^-^]^|-g-^ 
jg-^g^ « o >»H ^rtt 3°14. €■ ^°fl ^ flannel -Mr ^'fl- 

ig*. 3.33^31 7^%-s\-ZL ^o]^o] Pls^fl^-g-^ ^*Hr ^°14. 

<27> ^6j|Ai^ hSP 65 -fr^}* i*!^ ^ 71^^ til* 

£4H -fi-Hl^r PRA ^efl°fl hsp65 
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o}^ PRA « 0 >^°1 ^"SKr °1 hsp65 -fi-^*r^ 439bp^ fi-^-fr &3 

ojiL ^ Hltb ^ " 7 ^ ^ Hae III ^ BstE II» o]*^ 

Al^egoltfdelenti A, Marchesi F, Balz M, Bally F, Bottger EC, Bodmer T. Rapid 
identification of mycobacteria to the species level by polymerase chain reaction 
and restriction enzyme analysis. J Clin Microbiol. 31(2):175-8. 1993). 

ol^aVEfl^-g- 4* 644 bp hsp65 -fr^*r ft** ^ A l ^ <r 5^ A H^- 

Sej-^H^ ^11^ ^ °1* °l-8-«H PCRS. ^ 4- & ^>M"^ ^Itb^^^l Xho-I* 

o.^ ^^1^ ^tr^ Xho-I* #7HH ^ 

tb JEBW"H 3*fl W« PCR 644bp^ ^ PRA ^ia^s^ 4* 5 

<3#3-°5. 7pj- ^.S-tb ^M^S- 37fl^ (391bp, 150bp, 

103bp)* ^^o^M Hll^lt^^ ^"ir 7>^^>7fl tr^r- °1 ^-$r <3 

<28> ^ PRA^ tr 1 ^ ^« *r #^ 

cfs. 3 7>*| ZLf-^-S. 7}^}^-. £r, 644-bp 

5. <^Aj-^ 0.^. 7 >^V ^o-| al^^^-AVAj^o] aww ^#^(#. aviuaify 

intracellular) 391bp, 169bp, £ 84bp^ ¥ *M *> 

1- (391bp, 253bp)* <fl-&*rte 
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M. kansasii =L** 7>^>^. nlfl^^* ^ 7(H7fl 5 

5ft^|^V M. tuberculosis, M. avium complex, ^ ^ 10 ^ ^1 

n>o} ^^o] °J#£i£| 99%» "fi^l «■ PRA °1 « *M # 

<29> ^St^^l PRA 1) DNA ^ ^(DNA extraction), 2) PCR ^^-(PCR 

amplication), 3) ^€ ^Hl, 4) tifitte ^(Restriction digestion), 5) 

^ ^^(Restriction anaylsis) % % 01*1*1 ^(Visualization by 
image capture systems) ^31 » itr^r^. 
oo> p ls ^el^ hs P 65 -B-^V^ 644bp ^l^^S- ^*fl*Rr A%JL 

oi^^ejs. oi^ 7 >^tb ^S^tt 3.^- ^7>^-&H, w}^-zi^>7fl^ Xho I^l^- ^ 
^H^, hs P 65 -fr^V ^«37H^ (1623-bp)^ 2-5^ 
^ < §7]^<t^ : CM. tuberculosis, M. avium) Genbank 3| o] ^ tffl o] Abfl ^ a^bA^- 

* £ VW\ 644 bp^ «§7lA^ (I63«*fl «97H«J?-^ 806^*1) «g7H^ 

)£■ Dnastar i5S?)H^ Mapdraw Si^^t °1 ¥ 

^ ^ afe 67 fl^ ^<g7lAi«i^ ^KS'-CTCGAG-S 1 )* ^ 

<3i> att, ^1^314: ^ fl*IH*r ^3 37]f *r 

^. a - ^ ^ofl ^-g. 7 >^M, nv^^fe ^7l<8*^oiai f °> 
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<32> £ ^6fl 5^ 5&°H hs P 65 

jfl^gii Xho IS * RFLP-g-*H ^*fl €^54 wl^^-S^** 

*r SEtb, #7) ^5^8: ^l^JL^S. ^^r€ hsp 65 ^3.71 7> 

391 bp, 150 bp, g 103 bp* 7>*|fe ?H ^*fl t 
<33> S£t&, ^ £3HH, ^€ hsp 65 ^r€^l Xho 1-2.3. ^^^Ml ^ -8-71 

^l^iioll o}*> ^3*1 644bp ^ 3^ ^^^olH.S, 

Al^^-^^o. Zjt^^ ^*Kr ^"fr *fl*^. hs P 65 

Xho IS. * RFLP£-*H &m £<H*L 3.7l7> 391bp, 169bp, ^ 84bptl 3 

* ^7|^o g *H PlS^e|-§- °>wl*(M. avium), ^e^^^KM. 
intracellulare), nla^Bl* €^ (M.ce latum) , *1 3 tfSol^CM. 
shimoidei), % #7>ol(M. szulgai)5L o]^^ nl^Hl^ 

<34> £ sJafloflAi, #71 ^€ hsp65 Xho IS ^21% * RFLP^Hl <S 

Oj^l 3 7l7> 391bp, £ 253bp°J 3* ^7l^O.S *liS«Hl2l-§- 7>^SBl 

(M, gastri), ulS^lsl-g- ^M^l(M.genaverise) , *1 .S^HI 3 * ^SS-tfl 
(M.gordonae), ^l-a^Bl* *flJ2.€^(M.haemophilum), nla^^^sflr^l 
(M.kansasii), ^S^Hl^ ^£SMl(M.malmoense) , *>3^(M. marinum), 

*l52«HlBl-g- ^3.S.#^l-g-(M.scrofulaceum), ^JS^l^ a1*1<>1KM. simiae), ^ *1 
^m^(M.ulcerans)S o)^o]^i ^a^MI^-M 1 tt^r 

3* ^ 5ft*. 
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<35> £ ^<*j| <£d\?c\ nis^lel^ 5^ afl^s.^ 37H ^ 

<36> M. ^ ^ ^ a. hsp 65 ^-§- . 

SEQ ID NO: 1 £ SEQ ID NO: 2*0 <?§ 71^-3: £fe s^H^ ^ Xho I 

5) hs P 65 -fr^*} ^31 RFLP» <i*«i*H £<H^ 3-7}3,*\ "1*1 

^Ap^-i: ^ ^ ^1^*1-71 ^tb ^^71 2= of] ^r^b ^14. ^"71 ^TlH^r SE^b PCR 
' ^.g. 7l e ^ RFLP-§- ^7>S SLW 4= fl^K PCR 71S $ RFLP 

<37> o]^6\) ^ol, ^ **4H A>-g-^|-fe Xh0-I Iti^ 7>^^^1A-1 7l 

^o) pRA^ofl A>^^ ^ltbJLdl^ ^ «1M# T^^JL, tt7>^l 

5}££ H)** Al^> ge|A| -H-B^tHr #3*1 fl**. ^ PRA S*M 

439-BPS. £ 644-BP^] «l*fl tfoL Stb 2 7fl^ 47fl^ *j7l» °l*l*Rr 

hae-III* a>-8-*Ks.3. ^ =M* ^<*ttH ^ ^ -9*1°^ 10 " b P ol 

^ *ms. #n*Ho) tt^. *H*H, 7l# w ^^r 3*t8: 71* ^ €■ 

3.^^ D NA* £°1 * ^7l^^Ai «lm^o> "t. n*BM. ^ 

31 6 7fl^ «g7l# °l*l*Hr Xho-I A}-g-*Kr Al^^o] ^1 d >^^ € 

^l^iHH #1% ^ Sftfe 31 tt l«fl ^^-^ 4** «m, 
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* nla^sl*^'*** ^ a **** 

<38> *}7l ^lit «<H 3* - * 

<39> 

<40> ^AHl i: Sf^M ^Sr^^M DNA ^ 

<4i> American Type Culture Collection(ATCC)4H 27^3 *li**hleJ* ^ M*** 

4 nia^4^)o> SSW* 2). ol« M*** ^ «1 

£ ^ ^,^(Bead beater phenol(BB/P)) <>1**M DNA-fi- ^M-fci*. 

^^-6. t ^ xflj TEN ^^(Tris-HCl 10 mM, EDTA 1 mM, NaCl 100 mM: pH 8.0)<>fl ^-fr^l^l 

0.1 mm i^HF (diameter 0.1 mm; Biospec Products, Bartlesvi 1 le. Okla., 
U.S.A.) 100 vSL (packing volume)** <*: fSSIf: 50:49:l£ * 

W 100 /<£* W *H «m(mini beater)sL 1 

1- ^4^4. 5 3*4*1* 12000 rpmJlJL 5 4^*3$ . 

(100 41 S* *JL4| *?1 60 ^3 oliE^ttt 41 15000 rpmil 

£ 15 *4J*^^5ft^. 70% 41^*3. * TE «^(pH 8.0, 10 

mM Tris-HCl, 1 mM EDTA) 60 ^ DNA* fl^Sfttr. DNA# *l5LiM3 
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<42> [£. 1] 



^^^f^ (M. tuberculosis complexT 



M. africanum 



M. bovis 



5' 



ATCC 25420 



ATCC 19210 
French strain 



bovis BCG 



ATCC 27294 



M. tuberculosis H37Rv 

^f^j (Slow growing mycobacterial 



M. avium 



celatum Type I 



ATCC 51131 



M. celatum Type II 



ATCC 25291 



ATCC 51130 
ATCC 15754 



10 



11 



12 



13 



M. gastri 
M. genavense 



ATCC 51233 



M. gordonae 



M. haemophilum 



ATCC 14470 
ATCC 29548 



M. interjectum 



ATCC 51457 



M. intracelluJare 



ATCC 13950 
ATCC 12478 



14 



15 



16 



r . kansasii Type I 



M. malmoense 



M. marinum 



ATCC 29571 



ATCC 927 
ATCC 19981 



17 



18 



19 



20 



M. scrofulaceum 



M. shimoidei 



ATCC 27962 



M. simiae 



ATCC 25275 



M. szulgai 



ATCC 35799 



ATCC 19423 



22 


Al ^.^^-5 (Rap id growing m: 
M. abscessus 


/cobacter ia) 


1 

CAP97E-03 


23 
24 


M. chelonae 
M. chitae 


ATCC 3bY4y J 
ATCC 19627 


25 


M. fortuitum 49403 


'• ATCC 49403 


26 


M. fortuitum 6841 


ATCC 6841 


27 


M. peregrmum 


ATCC 14467 
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»gj ^ 


— 2?tt3 ■ r 


^-elTi 1 ^_3l(No. ot isolates; * | 


^a^Tti? (M. tuberculosis complex) 1 


M. tuberculosis \ 


54-r 


M. bovis 1 




(Slow gro 


wing mycobacteria) 


M. kansasii 


avium compieA 


" ' 30^r ~~ 


M. szulgai 


u¥~ ' 


M. gordonae 


■ s¥ : 


]M, marinum 




owing mycobacteria!) 


M. for tui turn 


1 vfW~ 


M. chelonae 


15-r 






198=r 



14> ^A]c^l 2 : Asp#> -fHl*} ^^-^r ^^°H ^1^ 

45> 2.^ ulia^iLl-g- * hsp65 -fr£*y WJ* * 3 

^ Se|-ol^(HSPF3)^ fl|W = i*H>H(HSPR4)* *2fc*H ^-g^t}. flla^B? 
o.^ ^ f-<*IM ^ o.5L #3] 1623-bp Asp&> -fV^}^ ^7H^°1 

tuberculosis (GenBank No. M15467), #. «v/« (GenBank No. AF281650) 2^ «7W* 

^nfl^^^rr. paurometaboJaXGer&Kk No. AF352578) 1 ^ % 3^ ^7H« ^ 

SEQ ID NO: 1 % 2<M * = = ^ ^« 

<46> =5^- 6 H: HSPF3 

<47> 5' -ATCGCCAAGGAGATCGAGCT-3' 
<48> 5.eH>H : HSPR4 
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<49> 



5' -AAGGTGCCGCGGATCTTGTT-3' 



<50> 



^Al<^l 3: hsp 65^1 644 bp-R-#*r ^ 



PCR ^h§-& 2U^ Taq l-^^^l, 10 mM dNTP, 10 mM Tris-HCl (pH 8.3), 1.5 mM 
MgCl2 ^. s.^-^ AccuPower PCR PreMix (Bioneer, Korea)* 



* M7> 20 fd7\ $sm- «*«M *HEr^. PCR^ % ^ 5 



S2> <33)#-§- 1% o>7}5L^ ^71*8**1-^ 644 bp^ ^r-S-^^r 

S3> * ^§*fM a}-§-1& 27^ Sf5f4 198 ^ °J 

^ ^ SM^H ^>-§-tt ^S^bM A i 644 bp^ tt^*} 

o. ^xf^g- S|-tl«: ^ **eH. ^ SLe^M ol-g-^ PCR 

sfl^r Mt»3 DNA **KHfr* M-^^ ^13^ 

<54> sflolM: 174S Jfeelll aJ*^ DNA 3.7)^, 

<55> i: #. tuberculosis, 2: #. Aows, 



^ DNA 50 ng, HSPF3 ^ HSPR4* 4^ 20 pmol^ *4 



JL, 3 



30 ^7lS 95°C 1* °}^«8. 621C 45S 72°C 1* 30^, fc* 

72°C 5^-^-S. ^r^V&^r (Model 9600 thermocycler , Perkin-Elmer cetus). 



<56> 



3: M. africanum, 4: M. avium, 



<57> 



5: M. intracellulars, 5: M. scrofulaceum, 



<58> 
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<59> 8. M. mar i num. 9 : M. ulcerans, 

<60> 10: M. celatim Type I, 11. M. genavense, 

<6i> 12. #. malmoense, 13. #. for tui turn 6841, 

<62> 14: #. abscessus, 15: #. chelonae, 

<63> 16: peregrinum. 

<64> £ 2 °1H sfl^B^ ^"tfl DNA ^^S.^ ^1-- 

<65> ' si] o] M: 174-i: tfaelll *HtbJL4i3. DNA 37l^, 

<66> eflo] 1-4: Tbc - tuberculosis <£I^Hr^ 

<67> 5fl ol 5-7: Mac - M. avium complex^ ^^-^^1 rt^, 

<68> 5116] 8-10: Kac - M.. kansasii&i <3^Hr3 

<69> 511 91 11-13: Foe - M. fortuitwQ ^-^Hr^ 

<?o> 511 <y 14-16: Che - M. chelonae ^ ^-tf^ 5^°14. 

<7i> ^AHl 4: ^3.^31 5} -Mr 

<72> As^5-fi-^> #*ll<37lAi<i| (1623-bp)ol ^€ 2^21 *1 iil^ll 3 ^ JT. 
tuberculosis (GenBank No. M15467) « IT. w/uj (GenBank No. AF281650)^r *i^tb 3s 
^ W<**\ °)-%-*\S= 644 bp^l <37H<i(l63ia*l| ^Hl^ 806^*11 <?§ 7H <t*}*l ) 
-§■ #«?*H Dnastar ^SS^lH^l Mapdraw SS^^ °1 ^ ^ 

5^- 67fl o] s^«7lAi<t^ *R>iL^l Xho-I(5'-CTCGAG-3 , )-a: ^SKh 
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<73> tf*H 241 3*fl * ^ 27^ 644-bp PCR ifr* 

* io ui* *^ «L *• ***** ^ * lul(1 ° 10X 2 

ul £ 1* 7 ul* *7>*M * 20 ul^ *«* ^ 37 TJ 

A-j !XW ^}^. =L. * «Ht* 2% o>7>^- *<**1 ^71 27 ^ 

<74> ^^^-31- tfjJJia^^ 

ofl 4 5* (#. tuberculosis, M. bovis, M. bovis BCG, #. africanum^ 391, 

150 £ 103bp^ 3 7B^ a^JW- ^1^*1 71 ^^-^^S. «m 

*«sa^. ^ £ 3 * £ 56)1 fltK 

£ 3^ 644bp£l PCR Xho 1*5. 2% <=>>7>^- ^7l 

^% *[&4c ^^-S. ^1^-2-S.^ 

<77> Sflol M : 174* Hae III ^1«^3. DNA 3.7]^, 

<78> i: #. tuberculosis, 2- M. bovis, 
<79> 3: M. bovis BCG, 4: #. africanum, 
<80> 5: sk/wot, 6: #. intracellulare, 
<8i> 7: celatum Type I, 8: ulcerans, 
<82> 9: #. gordonae, 10". as i at i cum, 
<83> 11. #. marinum, 12. #. kansasii, 
<84> 13. fortui turn 6SA1, 14: #. abscessus, 
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<85> 15: chelonae, 16: #. peregrinw 

<86> 5fl 1-4^H Zi# (#. tuberculosis, M. bovis, M. bovis BCG, #. 

<8?> Ai^^^-^-^ 

<88> £3fil efltl 12-16^^ ^^^^-(#. for tui turn 6841, #. a£s«?s5tfs, AT. 
cfe*»». * peregrinuni)^ Xho-I 644bp3 4«4 

<89> ^-^-^-^-t?-^ ay/>« complex^- ka nsasi 

oo> £ 34| i+Bl-\i 44 SHr 1 ^ «ia*l1KM3* * av/uw complex4 M. 

kansasii7\ 7># ^ <9^3*HH M*** * PRA 

M. avium C*M 5)3* JT. intraeellulire (*fl°J 6)* 391, 169, 3 84b P 3 ***** ^ 
xvfog^ f 7 fl^ -B-^^> #* (391, 253bp)^r 4)4HSKr AT. Aaosas// UflSl 11)^3 
n*4 7Rr*>£4. PRA^^ ^» 

sa-a ioo% ^#514 ^ £$4. 

<9i> 5: 4s*HI3-g^r 

^71 a 241 44\+ «* 198*M 2^1 4^ hsp65» ^#*> 

^ 664bp ««« «* 33 «<HH «W RFLP» ^1*V£^. 



<92> 
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<93> 



51 4^ PCR ^-M"* Xho ISL3. €^ * 2% «V7>5Li 3 

7l<3^*b 4^ °^ =t-m°-&- « A4H 3]<ilM* 174 bp^ Hae III ^S^S- ^ 
DNA 371 tJ>^o-)3i, 5)1 1-8* Tbc -M. tuberculosis 5^ 

43 9-16* Mac - #. av/i.^ £^^1^- SE 

* 4* B <W 4*1 1-8* Kac - * kansasiiA ^-Wl^, ^ 

9-16fe Foe - #. fortuity 
<94> 5L 4 * *4**MI ^*Kr 54 ^Hr 391bp, 150bp « 103bp^ 3 7^ 

a^^o.^.*) 144^3 al«*SM§M *«Sft^. 32 ^ 41*** 

^* **4*l ^ 644-bp^ ^>#* ^a^o.^ ajr+sq^- M-^^l 168^ ^ 
5*5^. a* 49^M #- W«W SMHM*** 391bp, 169b P> 84bp^ 

^-tir^LS.*! ^ 7fl31 -fr^*} (391, 253-bp)* 39 ^ M. kansasii 

<95> ^ 1Wb hap6S^A% PRA^* <9#*2l *M '1 

<96> c]^ £* ^4*^ Stfl^ olSfH ^ILfc ^lS^Bfl^^- ^ 5 

^ 34*^ (#. tuberculosis, M. bovis, M. bovis BCG, Jf. a/r/camo )4- 
^.aV^^- ^^ofl^ 7\-% M. avium, M. intracellular, M. kansasii^ 

27^ '*|2^4«)o}» «■ tf*** PRA^^^-S. ^-gr^ «r 5d^r ^ 

JB.^^ £ 5^1 ^vfl&T}. 



35-25 



• 



2003/2/4 

120004297 



<97> ^ ^aWQ±Ufcabacteritm>+ W*M ^ H^H 

£ - 4^ofl ^fl^r Al^l^V (chronometer molecule) hsp65 6 l-§-«H ^ 

^ }JL> W4 hsp65 ^ } xmiL^ 

tr PRA 71 ^ ^ &**3L *W*5L ^ * 
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SEQ ID NO: l « SEQ ID NO: 24] xWd 7}*H . »l5UTOS)* 

(Mycobacterium)^ tHM hsp65(Heat Shock Protein 65) *** *°13<LSL * 

2] 

*Q seM^^- *l-g-*H ^k^el-g^r hs P 65 -fi-^*V ^ 

*>JL, *7l °J^^« ™LP 

(Restriction Fragment Length Polymorphism)^ "laiM*)** 

[^^8- 3] 

*fl 2 ^1 Sd^i, ^11^1^ Xho I<?1 
1$^* 4] 

4 3 W Sft°W. ^71 hsp65 Xho IS. * RFLP^r 

lb 4 5ft°W. #7l ^ltb^S hs P 65 3r€^ ^37l7> 

391bp, 150bp, ^ 103 bpSl ^ . 
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61 

*ll 3 W A^H, *"1 hs P 65 **ol Xho 644bp ^ 

*fl 3 ^1 $31<>H, ^"71 ^€ hs P 65 M-fr Xho IS * RFLP^H 

<£o^ r^o, S7l7> 39i bp> I69bp, « 84bp* ^> "/^$M 

oJ-u]&(M, avium), tlM^t^/(M. intracellular), vJm^sI^- 

<g#W(M.celatum), tfJZ°/$/(M. shimoidei), ^ *Jm*M3l& W1(M. 

szulgai)3L ^"H "13.^1^^ ^§*Hr 

8] 

A 3 ^1 S* 0 ^, ^ >7 1 hs P 65 Xho IS. ^Sltt ^ RFLP^ofl 

<£6\£ 3.7)7} 391bp, ^ 253bp» 3Hr *>^. ^ 

MB](M, gastri), #WI(H. genavense), -ZZ^JE^ 

(M.gordonae), *1m*MM± ^M^WCM. haemophi lum), vl3l*M*Mr&W<M. 
kansasii), v/J2»?-B//B/-g- &3.<$*il(M. malmoense), ^M^(M. marinum), 

nljaKMM-B- ^J2JZgeM/&W.scrofulacew), *W*il(M. simiae), ^ *1 

M eJ-B//s/& ^J&^(M. ulcerans)3. o)^o]^ ^6\]X\ 4443 * 



35-28 




,020004297 2003/2/4 



a] 5.6)1 nl^^l^^ hsp65 -fi-^> £r*Mr £-2. RFLP* 4^*H <S 



I 
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[£ 2] 



M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 




644 -bp 



844 -bp 
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<110> KIM, BuraJoon <120> PRIMERS FOR AMPLIFYING HSP 65 GENE OF MYC0BATERIAL 
SPECIFES AND IDENTIFICATION METHOD OF MYCOBATERIAL SPECIFES WITH THE SAME 
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<130> DPP20020021 <160> 2 <170> Kopatentln 1.71 <210> 1 <211> 20 < 
212> DNA <213> Artificial Sequence <220> <223> Forward Primer <400> 1 
atcgccaagg agatcgagct 20 <z '^> 

2 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> Backward 
_ primer <400> 2 aaggtgccgc ggatcttgtt 
20 
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